7-Alkylguanine adduct levels in urine, lungs and liver of mice exposed to styrene by inhalation.
This study describes urinary excretion of two nucleobase adducts derived from styrene 7,8-oxide (SO), i.e., 7-(2-hydroxy-1-phenylethyl)guanine (N7alphaG) and 7-(2-hydroxy-2-phenylethyl)guanine (N7betaG), as well as a formation of N7-SO-guanine adducts in lungs and liver of two month old male NMRI mice exposed to styrene by inhalation in a 3-week subacute study. Strikingly higher excretion of both isomeric nucleobase adducts in the first day of exposure was recorded, while the daily excretion of nucleobase adducts in following time intervals reached the steady-state level at 4.32+1.14 and 6.91+1.17 pmol/animal for lower and higher styrene exposure, respectively. beta-SO-guanine DNA adducts in lungs increased with exposure in a linear way (F=13.7 for linearity and 0.17 for non-linearity, respectively), reaching at the 21st day the level of 23.0 adducts/10(8) normal nucleotides, i.e., 0.74 fmol/microg DNA of 7-alkylguanine DNA adducts for the concentration of 1500 mg/m3, while no 7-SO-guanine DNA adducts were detected in the liver after 21 days of inhalation exposure to both of styrene concentrations. A comparison of 7-alkylguanines excreted in urine with 7-SO-guanines in lungs (after correction for depurination and for missing alpha-isomers) revealed that persisting 7-SO-guanine DNA adducts in lungs account for about 0.5% of the total alkylation at N7 of guanine. The total styrene-specific 7-guanine alkylation accounts for about 1.0x10(-5)% of the total styrene uptake, while N1-adenine alkylation contributes to this percentage only negligibly.